The latitudinal distribution of organisms and of paleoclimatically significant rocks , such as coal and evaporites, is of interest to paleoclimatologists, because variations in distribution along north-south trends may be indicative of gradients in climatic parameters such as rainfall and temperature. Paleoclimatologists and paleontologists occasionally are concerned with the relationship of their data to land area or shelf area (for example , Schopf and others, 1978) . This report contains data on the area of land and continental shelf (continental crust covered by the sea) for ten-degree latitudinal belts for fourteen geologic ages during the Phanerozoic. In addition, calculations of absorbed solar radiation are presented (ASR; essentially heat) for each time interval, which is dependent on the distribution of land and sea at each latitude. Changes in heat absorbed at the Earth's surface may partially explain major paleoclimatic changes.
METHODS
The land and shelf areas were measured from the global paleogeographic maps of Scotese and others (1979) and Ziegler and others (1983) , which represent 14 geologic ages of the Phanerozoic , listed in table 1; the measurements are presented in table 2. The maps are Lambert equal-area projections; therefore, areas were measured directly using a planimeter. The methods of constructing the maps are described in the original publications and will not be repeated here except for the following points:
(1) No attempt was made to restore allochthonous terranes to their original positions , which are rarely known anyway. Furthermore, the terranes were omitted from maps that represent times older than the oldest rocks known from those terranes.
(2) Palinspastic reconstructions were included in reconstructions of the Mesozoic and Tertiary paleogeography of the Mediterranean area, Zagros Thrust Belt, and northern India, but for no other regions. ASR was calculated as described in Barren and others (1980) . The * equation is: ASR = ^ (Qi [l-aT-] )r where Qi is the incoming solar i»i L radiation for each ten-degree latitudinal belt and ar is the total albedo (reflectivity) of the Earth's surface within that belt. Various assumptions can be made about albedo with regard to surface characteristics, such as cover by snow, ice, or plants. Albedo also varies with latitude for water and ice. Water is more reflective at high latitudes, where the angle of incidence of sunlight is small, than at low latitudes and sea ice is less reflective than land ice. Values for albedo used in this study for various substrates at different latitudes (table 3) were taken from Barron and others (1980) , and a number of different cases, with different assumptions about albedo for each time period, were calculated. ASR is also dependent on the incoming solar radiation (Q). Incoming solar radiation is believed to have changed through time in accordance with the sun's stellar evolution cycle. The best-accepted solar evolution model is that described in Sagan and Mullen (1972) , and states that the sun's luminosity has increased monotonically from 75% of its present value since 4.5 billion years ago. Luminosity values appropriate for each time interval, extrapolated between that value and present solar luminosity, were used for the calculations of ASR. The present luminosity values for ten-degree latitude belts and the percent of present luminosity determined for each time interval are listed in table 4.
RESULTS
Changes in land and shelf area through time are summarized in figure 1. The shelf-area curve may be taken as a sea-level curve, with the following conditions:
(1) The connected points represent specific geologic ages that are not necessarily representative of highstands and lowstands of sea level (2) Because palinspastic reconstruction was not attempted for many regions, the total area of continental crust (land + shelf area) for each time interval may be increasingly underestimated from the Tertiary to the early Paleozoic. However, the increase in total area of continental crust through time is only partly apparent; owing to accretion, an actual increase also took place. TWo peaks in shelf area occurred in the Wenlock (Late Silurian) and Cenomanian (middle Cretaceous).
Variations in ASR through time are presented in figures 2 and 3, which illustrate the results for different assumptions about albedo.
The calculated values are presented in tables 5 and 6. figure 3 incorporates the most "realistic" assumptions for each time period, which are detailed in table 6. As with the shelf-area curve, the ASR curve represents the changes between specific time intervals and may not be representative of actual maximum or minimum values.
ASR generally mirrors sea level changes, especially when snow and ice and deserts are ignored. This is to be expected because between 60° north and south, approximately 87% of the Earth's surface, reflectivity of water is less than that of land. In all cases, the inclusion of deserts and high-latitude snow and ice cover results in minimum values of ASR because of the reflectivity of those substrates. The effects of snow and ice on ASR versus the effects of deserts depends on the land area covered by each of those substrates but, in general, deserts reduce ASR more than does snow and ice cover (table  5) . DISCUSSION The data suggest that sea level may be a major control on climate and, also, that deserts are more important than snow and ice cover.
These are both conclusions arrived at by Barren and others (1980) . Of course, the character of the Earth's surface is determined by a network of climatic processes that include feedback mechanisms that might, for example, reduce desert area while increasing ice cover. In addition, clouds have a high albedo, and their contribution is not calculable with the technique outlined here; indeed, clouds have proved an intractable problem in even the most sophisticated climate models. Nevertheless, calculations of ASR can provide some insights of the effects of paleogeographic change. To demonstrate this point, calculations of ASR for two paleogeographic conditions during the Ashgill (latest Ordovician) are included in table 6 and figure 3. At the beginning of the Ashgill, sea level was high, in accordance with sea level throughout the Ordovician. At the culmination of the terminal Ashgillian glaciation, however, sea level dropped drastically, nearly to the shelf break in North America (Sheehan, 1973) . By generalizing exposed land-surface area at the terminal Ashgill to include all continental crust to the shelf break, and including the condition that the regression would have exposed vast carbonate platforms having a high albedo (in the Ordovician, the land surface would not have been colonized by plants), an extremely low value of ASR is obtained. This raises the possibility that the severity of the Late Ordovician glaciation was intensified by feedback from the progressive decrease of ASR not only as more ice formed but also as more highly reflective land was exposed. The same argument might be applied to the Permian glaciation, which was roughly coeval with the deposition of widespread desert sediments and evaporites, both of which are highly reflective. It must be emphasized, however, that cause and effect in climatic change are very delicate and that other processes, such as changes in orbital parameters (Hays and others, 1976) Table 3 . Albedo of land and sea by latitude and cover (from Barren and others, 1980) . A = land with snow and ice cover (high latitudes) or deserts (low latitudes); B = sea; C = sea ice. A and C are presented for the latitudes to which they were applied in Table 5 (for the snow and ice and desert cases). General value for land for calculations in Tables 5 and 6 is average for modern plant cover, a = 0.15. The desert values (0.25) was used for all land area in the calculations in Table 6 for Cambrian through Devonian, that is, before the existence of extensive terrestrial flora. Table 6 continued.
and Ashr are r respectively, values for the highest sea level prior to the Ashgillian (latest Ordovician) continental glaciation and the maximum regression during the glaciation. *" realistic" values for the Cretaceous and Tertiary are from Table 5 assumptions about the distribution of snow and ice and deserts (see Table 5 ).
